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Fig. 1

Curve-fitted results of O — H stretching band of H.0 in microemulsion of H.0/C:BE/ n-CsOH/ n-C;Hjs

a)Without PVP  b)With 20.0 g-L~" PVP-K30
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Table 1  Effect of PVP on the peak high of curve fitted
for O — H stretching band of water
PVP K15 K30 K90 K120

Peak a 0.492 0. 337 0.336 0. 250 0.223
Peak b 1.485 1. 263 1. 092 0. 899 0. 786
Peak ¢ 1. 107 1. 029 1. 045 0.670 0. 567
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Table 2  Effect of PVP on the various water

content in microemulsion

PVP K15 K30 K90 K120

Bound water(% ) 41.3 47.7 47.2 51.7 56.8
Bulk Water (% ) 46. 8 42. 2 41.6 35.1 33.2
Free water (% ) 11.9 10. 1 11.2 13. 2 10.0
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Fig. 2

Curve-fitted results of O — H stretching band of H.0 in microemulsion of H.0/AOT/ n-C;H;s

a)Without PVP; b)With 20.0 g*L~' PVP-K30
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Table 3  Effect of PVP on the position of curve-fitted

for O — H stretching band of water(cm™")

PVP K15 K30 K90

Free water 3618 3618 3616 3618
Bound water of —SO3;~ 3550 3554 3551 3553
Bulk water 3446 3449 3449 3448

Bound water of Na* 3292 3290 3292 3291
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Effect of PVP on the various water contents

in W/O microemulstion of AOT

Table 4

PVP K15 K30 K90

Free water(% ) 5.50  5.30 5.80 4.90
Bound water of —SO3™ (%) 23.0 18.2 17.8 17.9
Bulk water(% ) 35.4  41.6 42.9 42.5
Bound water of Na* (% ) 36.4 35.0 33.7 34.9
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The State of Solubilized Water in W/O Microemulsions in the Presence of
Polyvinylpyrrolidone *

Xu Gui-Ying  Zhang Li  Mao Hong-Zhi

( Key Laboratory for Colloid & Interface Chemistry of Education Ministry,

Shandong University, Jinan — 250100)

Bao Meng  Lu Yan

( Department of Chemistry, Shandong University of Building Materials, Jinan — 250022)

Abstract  Recently, high molecular weight additives such as proteins or synthetic polymer have been dis-
solved in water pools in W /O microemulsions, which served as microreacter for enzymatic or chemical reac-
tions. However, the report on the effect of different molecular weight polymers on the state of water in W/O
microemulsions made with zwitterionic surfactant has been so far scarcely investigated.

We report here the results of research concerning the effect of different molecular weight polyvinylpyrroli-
dones (PVP-K15, PVP-K30, PVP-K90, and PVP-K120) on the state of water in two kinds W /O microemul-
sions made with water/dodecyl betaine (Ci.BE)/ n-pentanol (CsOH) / n-heptane (C:His) (I), and water/
aerosol OT (AOT)/C:His( II) using Fourier Transform Infrared (FTIR) spetroscopy.

FTIR spectra of all the samples were taken on a BIO-RED model 165 FTIR spectrometer using AgCl cells of
a fixed path length of 0. 025 nm. All spectra were recorded at room temperature (25 C). Two kinds of W/O
microemulsions with PVP that the changes in the O-H stretch peak of water molecule could be observed. The
results indicate that the content of the bound water was increased, and the amount of the bulk water was de-
creased in the system (I) in the presence of the PVP. But the amount of bound water was decreased and the
amount of the bulk water was increased in the system( II) as PVP was added. This is contributed to the inter-
action of PVP macromolecules with the head groups of amphiphile: the polarity of C:.BE molecule was increased

but the polarity of AOT molecule was decreased as PVP was added.

Keywords: FTIR, Polyvinylpyrrolidone (PVP),  Dodecyl betaine(CiBE),  Sodium
bis (2-ethylhexylhexyl) sulfosuccinate(AOT),  Water-in-oil microemulsion (W /O)
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